The hot star HDE 326823 is a candidate transition-phase object that is evolving into a nitrogen-enriched Wolf-Rayet star. It is also a known low-amplitude, photometric variable with a 6.123 d period. We present new, high and moderate resolution spectroscopy of HDE 326823, and we show that the absorption lines show coherent Doppler shifts with this period while the emission lines display little or no velocity variation. We interpret the absorption line shifts as the orbital motion of the apparently brighter star in a close, interacting binary. We argue that this star is losing mass to a mass gainer star hidden in a thick accretion torus and to a circumbinary disk that is the source of the emission lines. HDE 326823 probably belongs to a class of objects that produce short-period WR+O binaries.
Introduction
Mass loss plays a key role in the evolution of the most massive stars, where, for example, a 60 M ⊙ star may lose 65% of its mass before exploding as a supernova (Smith & Owocki 2006) . Very massive stars ( 25M ⊙ ; Meynet & Maeder 2003) start their lives as O stars and will lose large amounts of mass as they pass through stages such as the red supergiant (RSG) and Wolf-Rayet (WR) phases during their postmain sequence evolution. The most massive stars may experience the rare, luminous blue variable (LBV) stage that is observed in objects such as P Cyg and η Car. During the LBV phase, a star is subject to possible great eruptions, variations on timescales from days to decades, and extremely high mass loss rates (Smith et al. 2011a ).
The loss of a star's envelope to become a WR star may occur entirely by winds (Massey, Conti, & Niemela 1981) or it may be aided by Roche lobe overflow in a close binary to form WR+O systems like γ 2 Vel (North et al. 2007 ). The prototypical examples of the active mass-transfer objects are β Lyr (Zhao et al. 2008 ) and the more massive RY Sct (Grundstrom et al. 2007) . In both of these cases, we observe the less massive donor star while the more massive gainer star is hidden within an optically thick, accretion torus. Such H-deficient, donor stars will likely explode in Type Ib/c supernovae (Smith et al. 2011b) , and understanding their pre-SN evolution is critical to the interpretation and modeling of these supernovae.
HDE 326823 (Hen 3-1330; V1104 Sco; ALS 3918; ASAS J170654-4236.6 ) is a Galactic example of an unusual transition-phase object. Van Genderen (2001) places this object in the category of ex-/dormant LBVs, and the star may be entering the WN (nitrogen-enriched WR) stage of evolution from either the LBV or RSG stage (Lopes et al. 1992; Sterken et al. 1995a; Marcolino et al. 2007 ). Sterken et al. (1995a) found some changes in Strömgren photometry over long timescales from data taken three years apart, and they presented some examples of line profile variations in the optical spectrum. Analysis of the more recent photometric variations from the All Sky Automated Survey 3 (ASAS) by Pojmański & Maciejewski (2004) indicates a short period of 6.123 d and an amplitude of 0.17 mag in V .
The far-UV spectrum of HDE 326823 resembles that of an early B-supergiant ). However, the optical spectrum of HDE 326823 was described as "the most bizarre in the OB Zoo" by Walborn & Fitzpatrick (2000) , who discussed the weak H lines, the strong Fe II emission, and several other subtle features. They placed this star in the category of an "iron star" from the presence of the Fe II emission, a group that includes only four other high luminosity objects in their study. The unusual spectrum of HDE 326823 was further examined in two key studies. Borges Fernandes et al. (2001) presented a spectral atlas for the region between 3800 and 9200Å. They found very strong helium emission lines while the hydrogen Balmer emission lines were relatively weak. The He I, H I, and Ca II emission lines all exhibited double-peaked profiles. Marcolino et al. (2007) performed detailed modeling of the spectrum from the ultraviolet through the optical with the non-LTE radiative transfer code, CMFGEN (Hillier & Miller 1998) . They found that the star has wind parameters that are similar to those of low luminosity LBVs. Most importantly, they found that the mass fractions are X H ∼ 3% and X He ∼ 96%, and their analysis supports the interpretation that the object is a pre-WN star. Their CMFGEN model fits the spectral energy distribution and most emission lines, but does not account for the double-peaked profiles.
In this paper, we present in §2 a re-analysis of the photometry from ASAS, and we show that the complex ASAS light curve is consistent with the earlier photometric variations observed by Sterken et al. (1995a) . In §3, we present new, moderate and high resolution, spectroscopic observations, use radial velocity measurements of weak N II absorption features to derive orbital elements based upon the photometric period, and show how the emission profiles vary with this period. We develop in §4 a binary scenario to explain the observational properties. We summarize our results in §5.
Photometric Variations
We re-analyzed the light curve by first collecting V -band measurements from ASAS (Pojmański 2002) by removing points deemed lower quality. We performed a time-series analysis on the remaining 479 V -band measurements spanning 3155 d using the Lomb-Scargle periodogram (Scargle 1982) . In the period domain of 2-40 d, we find strong peaks around periods 3 and 6 d. However, the 3 d period is a submultiple of the main period of photometric variability of 6.1228±0.0053 d (Fig. 1,  top) , confirming the 6.123 d period listed in the ASAS Catalog of Variable Stars (Pojmański & Maciejewski 2004) . We see two distinctive minima and maxima in the phased light curve (maxima near phase 0.35 and 0.9 and minima around phase 0.1 and 0.8, when phased to an epoch of HJD 2454622.4312, introduced in §3.3). Pojmański & Maciejewski (2004) classify the light curve as a DCEP-FU type, i.e., that of a Cepheid pulsating in the fundamental mode. However, this star is so far removed from the Cepheid instability strip in the H-R diagram that we must seek other explanations ( §4).
We also examined the archival measurements of the Long-term Photometry of Variables (LTPV) program of Strömgren y magnitudes (Sterken et al. 1993; Manfroid et al. 1995; Sterken et al. 1995b ; star ID P7058). Sterken et al. (1995a) analyzed these data and found a systematic brightening between data collected from 1988 and 1991 and data collected in 1994. We show their y-band measurements in the second and third panels of Figure 1 , where the 1994 data are plotted in the middle panel and the earlier measurements are shown in the bottom panel. These light curves are qualitatively similar to the ASAS light curve, but appear shifted in phase. The appropriate phase shift was found by cross-correlating in phase the observed set with a phase-binned, averaged light curve from ASAS. The shifted ASAS light curve is shown in the middle and bottom panels of Figure 1 for phase shifts of ∆φ = +0.08±0.02 and ∆φ = +0.28±0.02, respectively. These shifts indicate that the actual period may be slightly smaller and/or was smaller in the past compared to the period derived from ASAS, and we encourage continued photometric observations. Nevertheless, the reasonable agreement between the shifted ASAS light curve and the LTPV data sets indicates that the complex, cyclic, light variations have likely been present over the last two decades.
Spectroscopic Variations

Observations
We obtained 21, low dispersion, red spectra of HDE 326823 with the CTIO 1.5 m telescope and Cassegrain R-C spectrograph (SMARTS Consortium setup 47/Ib; described by Howell et al. 2006) . These spectra have a resolution of 2.2Å FWHM (R ≃ 3000). The spectra were recorded on a Loral 1200×800 CCD detector and were reduced using standard techniques. We typically made two 120 s integrations per visit and performed the wavelength calibration using a Ne lamp, with resulting residuals typically of 0.02Å.
We also obtained high resolution spectroscopy (R ∼ 40000) with the CTIO 1.5 m telescope and the fiber-fed, echelle spectrograph 4 . We typically made two 900 s integrations per visit. The resulting echelle spectra are of good quality in the red-green region, where we typically obtained a signal-to-noise ratio of 50-75 per pixel in the continuum. These spectra were reduced using standard echelle spectroscopy techniques with IRAF 5 , but the spectra were flat-fielded after extraction with custom IDL software in order to remove residual jumps in the intensity across the center of the dual-readout chip. The wavelength solution was determined by means of a ThAr lamp spectrum that was made at the same sky location just prior to the science exposure. Typical residuals to the fit are on the order of 0.006Å. We obtained spectra over five nights during the commissioning period for the spectrograph (2008 Jun 5-9) and over 15 additional nights during 2010. The commissioning period spectra cover a range 4780-6450Å, while the more recent spectra were collected with the full chip being read out and cover a range of 4200-7350Å. Note that all of these data suffer from very low signal-to-noise at regions blueward of ∼ 5500Å. A few of these spectra were omitted in the analysis, because of their low signal-to-noise ratio.
Absorption Line Variability
Very few absorption lines are present in the red part of the spectrum of HDE 326823 (Borges Fernandes et al. 2001) , but there are a few N II lines in the region of 5667-5710Å that are recorded in our echelle observations (see Fig. 1b in the paper by Borges Fernandes et al. 2001) . In Figure 2 we show a two panel plot of these features as a function of photometric phase, both as line plots (top panel) and as a gray scale that is interpolated in phase to fill in observational gaps (lower panel). There is a subtle, double-peaked, emission feature blueward of these N II lines that is identified as Fe II λλ5657, 5659 by Borges Fernandes et al. (2001) . The N II absorption lines show large radial velocity shifts as a function of photometric phase, while the Fe II emission remains kinematically stationary.
These N II features are typically observed in the spectra of B-type supergiants. We computed a reference spectrum by using the values of T eff = 22, 280 K and log g = 2.9 from the spectral modeling of Marcolino et al. (2007) and by interpolating within the BSTAR2006 grid of model spectra (Lanz & Hubeny 2007) . This reference spectrum is shown in the top panel Figure 2 with the continuum placed at phase 1.1. The N II lines in the model match reasonably well with those in the observed spectrum in most cases, but there were at least four epochs where these lines weaken or disappear entirely.
A Single-Lined Spectroscopic Orbit
We measured radial velocities for the N II lines by means of cross-correlation with the reference spectrum computed above. Our results produced reliable velocities for all but four observations where the N II lines were too weak to measure. The average statistical error of the cross-correlation velocities is 6.6 km s −1 according to the method of Zucker (2003) , but the individual errors are much larger in those cases where the N II lines are weak. We used these measurements and the derived photometric period of 6.1228 d to make an error-weighted fit of the remaining orbital elements using the program of Morbey & Brosterhus (1974) . The measurements are given in Table 1 , and the derived, single-lined, orbital elements are shown in Table 2 (where T is the epoch of periastron that we adopted in §2 for the light curve). We plot in Figure 3 the radial velocities as a function of orbital phase, together with the derived orbital velocity curve.
Our derived orbit has two features that are striking. The first is that an eccentric orbit fits the data much better than a circular orbit. When we fit a circular orbit, the rms of the residuals from the fit increased by more than a factor of two. A significant eccentricity is unusual for a short period binary because the large tidal forces should act to circularize the orbit. The second notable aspect of this orbit is that the mass function is large, with a value of 7.3M ⊙ . This suggests that the companion must be a massive star, yet there is no clear evidence of spectral features with Doppler shifts corresponding to those of the companion. We will discuss the nature of the companion star in §4.
Emission Line Variability
He I Lines
Some of the strongest emission features in the optical spectrum of HDE 326823 are the He I λλ5876, 6678, 7065 lines (Borges Fernandes et al. 2001) . We show the He I λ5876 profiles in Figure 4 as a function of radial velocity and orbital phase. The emission line appears relatively constant and is always double-peaked, similar to those observed in the spectra of Be stars where the flux originates in a circumstellar disk (Porter & Rivinius 2003) . However, to emphasize the subtle variations related to phase, we subtracted the average profile from the observations to produce a phaseinterpolated, grayscale depiction of the difference spectra that appears in the lower panel of Figure 4 . The difference spectra exhibit an absorption subfeature that moves in the same way as found for the N II absorption lines (the N II radial velocity curve is overplotted as a white line). We interpret this as the photospheric He I λ5876 absorption line of the visible star. In §4 we discuss several other subtle, phase-related variations, such as the well-defined, red edge of the emission that first appears near phase 0.7 and progresses linearly blueward until near phase 0.4. Similar line and grayscale difference plots for He I λλ6678, 7065 are shown in Figures 5 and 6, respectively, and these show variations similar to the case of He I λ5876.
Remarkably, the bulk of the emission in He I λ5876 shows no evidence of the orbital Doppler shifts we found for the N II absorption lines ( §3.3). We checked this absence of motion by measuring the radial velocity of the steep line wings of He I λ5876 using a line bisector method (Shafter et al. 1986 ). The bisector velocities are determined by cross-correlating the observed profile with a template formed of oppositely signed Gaussian functions with FWHM = 75 km s −1 at offset positions of ±150 km s −1 . The zero-crossing of the resulting cross-correlation function yields the bisector velocities V r that are listed in Table 3 and plotted as plus signs in Figure 3 . Typical uncertainties for these velocities are ±3 km s −1 for the echelle data and ±24 km s −1 for the lower resolution Cassegrain spectra. We see a small amplitude variation in the opposite sense to that of the N II absorption lines that we attribute to the influence of the weak He I absorption component that causes an apparent reduction in the emission wing flux at the Doppler shift extrema. Thus, we conclude that the He I λ5876 feature is well explained by the superposition of a kinematically static emission line and an orbitally-modulated absorption component from the visible supergiant.
The other remarkable fact is the near constancy of the He I λ5876 emission strength indicating the emission source is never substantially occulted by the stars over the course of the orbit. We measured the net equivalent width of the feature by a numerical integration from −500 to +1200 km s −1 across the profile. The larger, positive boundary necessarily includes the Na I λ5890 line because the resolution of the R-C spectrograph blends the red wing of He I λ5876 with the blue emission wing of Na I λ5890. The entire Na D component remains approximately constant and makes a negligible contribution to the variability of He I λ5876 (see Fig. 4 ). The formal errors associated with these equivalent width measurements are ±2% for all of these data, primarily set by lower signal-to-noise in the echelle data and by uncertain continuum placement in the Cassegrain spectra (due to the large number of unresolved emission lines). These measurements are listed in Table 3 and are plotted in Figure 7 . There is a systematic 1.1Å difference in the average equivalent width for the two data sets that is due to differences in continuum placement. If the absolute emission flux remains constant throughout the orbit, then we would expect to observe an apparent change that varies as the inverse of the continuum flux. We overplot in Figure 7 scaled versions of the inverse of the flux from the smoothed ASAS V -band light curve, and we see that the equivalent width variations are similar to those expected for a constant emission line flux relative to a changing continuum. This indicates that the emission source remains clearly visible throughout the orbit.
Hα
HDE 326823 is extremely hydrogen deficient with a H mass fraction of 3% (Marcolino et al. 2007) , and the only hydrogen lines observed in the optical spectrum are Hα and Hβ (Borges Fernandes et al. 2001) . We show in Figure 8 the phase-related behavior of Hα observed in echelle spectroscopy from 2010. The feature appears more or less constant throughout the orbit, a property confirmed in the set of Cassegrain spectra.
Metal Lines
There are several Fe II emission lines in our spectra of HDE 326823 that are weak, double-peaked features. In general, the S/N ratio of our data is too low to investigate the orbital-related variations in these lines, but we show one example in Figure 9 . This emission feature is identified by Borges Fernandes et al. (2001) as a blend of Fe II λ6345, Si II λ6347, and Ni II λ6347. We see some evidence of changes in the blue and red emission peak strength, and the difference profiles shown in the lower panel suggest a progressive flux shift from the red to blue emission extremes between orbital phases 0.3 and 0.9. Our interpretation will be discussed in §4.
Discussion
The facts that have emerged from our spectroscopic analysis are striking and challenging. HDE 326823 is a short period binary with a massive, yet unseen companion. The low H abundance of the visible star (Marcolino et al. 2007) indicates that it has lost a significant fraction of its outer envelope, and the presence of strong emission lines indicates the presence of circumstellar gas from ongoing mass loss. All these properties suggest that HDE 326823 is an interacting binary which is experiencing active mass transfer. Here we propose that HDE 326823 is related to the W Serpentis class of massive binaries (Tarasov 2000) , systems in which the mass donor appears as the visible, lower mass component and the more massive, mass gainer is hidden behind a thick accretion torus (Nazarenko & Glazunova 2006) .
The mass function f (M) (Table 2) indicates that the total mass of the system is large,
where the mass ratio is q = M 2 /M 1 and the subscripts 1 and 2 denote the visible and unseen companion star, respectively. Both the terms involving q and i on the right hand side of the expression are greater than unity, so the total mass is potentially very large. On the other hand, Marcolino et al. (2007) found that the total luminosity of HDE 326823 corresponds to that of a single star with an initial mass of 25M ⊙ , and this suggests that the mass ratio term should be relatively small or, equivalently, q > 1. This agrees with our expectation that the visible mass donor has lost most of its mass to the gainer and that the mass ratio has reversed. We can make an initial estimate of the mass ratio by comparing the projected rotational velocity V sin i to the orbital semiamplitude K 1 (Gies & Bolton 1986) ,
This expression relates the size of the visible star to the Roche radius Φ(q) (Eggleton 1983 ) through a fill-out factor ρ (= 1 for a Roche filling star), and the angular rotational rate is expressed relative to the synchronous rate through factor Ω. , we estimate that V sin i = 83 ±15 km s −1 (or smaller if the line broadening is significantly influenced by macroturbulence) from a visual estimate of the FWHM of the profile. We assume that the visible star fills its Roche lobe at periastron (based upon evidence of mass transfer and mass loss), so that the average fill-out factor is ρ = (1 − e) = 0.81 ± 0.06. Furthermore, we imagine that tidal forces have acted to force the star into the synchronous rotation rate that occurs at periastron (when tides peak), and therefore, Ω = (1 − e) −2 = 1.51 ± 0.22. Then the expression above can be solved for the mass ratio, q = 5.3 +3.9 −1.8 , which is again consistent with the mass ratio reversal expected for the advanced stage of evolution of this binary.
We present a graphic representation of the system geometry in Figure 10 that shows the binary as viewed from above the orbital plane. For the purposes of this diagram, we adopt q = 5.3 and i = 45
• , which leads to masses of M 1 = 5.5M ⊙ and M 2 = 29.1M ⊙ . The central binary is drawn to a scale for the time of minimum separation at periastron. The visible star (left) is assumed to fill its Roche surface at periastron, and the companion star (right) is shown with a radius of 10R ⊙ , appropriate for a main sequence star with the adopted mass (Martins et al. 2005) . Arrows centered in each star represent their orbital velocity about the center of mass (indicated by a tick mark within the figure of the companion), and the numbers in each quadrant surrounding the binary give the orbital phase corresponding to the direction to the observer.
We suggest that many of the properties of HDE 326823 can be understood in the context of the mass transfer and mass loss processes observed in other W Ser systems such as β Lyr (Zhao et al. 2008 ) and RY Sct (Grundstrom et al. 2007 ). The visible star in such systems is losing mass by Roche lobe overflow (RLOF) to the companion. Mass transfer is accompanied by angular momentum transfer that can spin-up the companion to the critical speed where it can no longer easily accrete additional gas. The gas then accumulates in a thick torus that surrounds and obscures the companion star. The RLOF is indicated in Figure 10 by thick and thin stream lines between the stars, while the torus is shown as a shaded region surrounding the companion (out to an assumed radius of 80% of the companion's Roche lobe). The large optical depth of the torus gas is the probable explanation for the absence of the companion's spectral features in the observed spectrum.
Hydrodynamical models by Nazarenko & Glazunova (2006) suggest that mass loss from the binary can occur through the loss of torus gas through the L3 region and through the lower gravitational potential region around L2 on the far side of the mass donor. We show in Figure 10 example trajectories of the gas leaving the donor through the L2 region (left of mass donor). These were calculated in the restricted three-body approximation ignoring the small eccentricity of the orbit. This mass stream feeds a circumbinary disk (outer shaded region in Fig. 10 ) with an inner radius of 2.83a (where a is the semimajor axis) that corresponds to the innermost stable orbit according to the calculations of Pichardo et al. (2008) .
We suspect that the emission lines in the spectrum of HDE 326823 form in the circumbinary disk of the system. This location is consistent with the lack of observed binary orbital motion, the large volume of formation, cooler gas conditions, and Keplerian motion that are required to explain the double-peaked emission profiles of Hα and the He I and Fe II lines. The projected Keplerian rotational velocity of circumbinary disk gas as a function of distance r from the binary is given by
Thus, the highest emission speed we would expect in the model for circumbinary gas would occur for the inner disk boundary at r/a = 2.83, or V K sin i = 160 km s −1
(for q = 5.3). This is consistent with the He I λ5876 profiles that have an average half-width at half-maximum of 146 km s −1 (see Fig. 4 ).
A circumbinary disk being fed through the L2 point would explain two observed features in the He I profiles. We see an excess of blue-shifted emission near phase 0.2 (Fig. 4) . From our depiction of the binary (Fig. 10) , this phase corresponds to times where the mass stream that is ejected from L2 appears in the foreground with negative radial velocity. As the gas stream moves away from L2 and lags behind the binary motion, the velocities within the outward spiral will become closer to the Keplerian speeds given above. Thus, the fastest motions we observe at any given orbital phase will correspond to the projected gas speed in the part of spiral with the largest projected separation from the central binary. Since this separation will increase and the associated Keplerian velocity decrease with advancing phase, we might expect to observe a gradual decline in the wing velocity that is similar to what we observe after phase 0.0 in the blue wing and especially after phase 0.5 in the red wing of He I λ5876 (see Fig. 4 ).
The binary scenario may also explain the lack of Hα variability ( §3.4.2) and the orbital phase-dependent behavior of the metal lines ( §3.4.3). We suggest that all these emission lines form in the circumbinary disk, since they are generally constant in radial velocity. Unlike the He I emission lines, there is no apparent photospheric component crossing Hα (Fig. 8) , and this may be due to the low H abundance in the atmosphere of the mass donor. We suspect that Fe II formation is favored in the somewhat cooler and dense gas conditions of the circumbinary disk, and the donor star's atmosphere may be too hot to produce any photospheric Fe II absorption lines. Indeed, Marcolino et al. (2007) found that models for the star alone were characterized by higher ionization states in the atmosphere (Fe III and Fe IV), so the presence of a somewhat cooler circumbinary disk offers a reasonable explanation for the presence of the Fe II emission lines. The moving emission peak observed in Fe II (Fig. 9 ) may result from a gas density enhancement that occurs where the spiral stream from L2 meets the inner boundary of the circumbinary disk (lower, left part of the boundary in Fig. 10) . If the disk thickness and inclination act to restrict our view to the far side of the inner cavity, then we would expect to observe this overdense part of the boundary with maximum redshift near phase 0.4 and maximum blueshift near phase 0.9, more or less in agreement with the emission shift observed in the Fe II difference profiles (Fig. 9) .
We think that the binary model can also explain qualitatively the main features of the V -band light curve (Fig. 1) . Since the visible star fills or nearly fills its Roche surface, it will be tidally distorted and will display a characteristic ellipsoidal flux variation as we view the wide and narrow dimensions of the star with changing orbital phase. According to the binary geometry shown in Figure 10 , we expect to observe maxima near phases 0.97 and 0.43 and minima near phases 0.15 and 0.76, and these phases correspond to the observed extrema in the light curve. Furthermore, if the accretion torus is a significant contributor to the continuum flux, then changes in the torus size with the elliptical orbit may affect the light curve. For example, increased mass transfer at periastron followed by increasing binary separation to apastron may allow the optically thick torus to increase in size (to a radius shown by the dotted line in Fig. 10) , and consequently the torus flux contribution would increase over the interval from phase 0.0 to 0.5. This may explain why the maximum at phase 0.43 is brighter than the maximum at phase 0.97. A detailed model of these flux variations should provide an estimate of the binary inclination, since the amplitude of the ellipsoidal variation varies as sin i while the amplitude of the torus size variation varies as cos i (in the thin disk limit).
We explored three other explanations of the periodic variations, but none of these were satisfactory in the end. First, suppose that HDE 326823 is a triple system consisting of a single LBV star with a distant 6 d binary. This picture agrees with the radial velocity constancy of the emission lines, but it is inconsistent with the apparent changes in the emission line wing morphology with orbital phase (Figs. 4, 5, and 6) . Second, perhaps the emission lines originate in the accretion torus surrounding the mass gainer star and the mass ratio is so extreme that the gainer's orbital motion is negligible. However, in this case the Keplerian gas motion in the torus would be very large because the gas is so close to the massive gainer star, and we would expect the emission line widths to exceed the semiamplitude of the binary companion. This is opposite to our results that show that the binary semiamplitude K 1 (230 km s −1 ) is much larger than the characteristic half-width at half-maximum of the emission lines (146 km s −1 for He I 5876, with similar values for other species). Lastly, consider the possibility that HDE 326823 is a single star with a magnetically channeled wind that is observed at different orientations as the star rotates (Townsend & Owocki 2005; Ud-Doula et al. 2009 ). Suppose that the magnetic and spin axes are slightly misaligned (the oblique rotator model; and that the outflow is observed in spectral lines as the magnetic pole transits the visible hemisphere. However, in the spectral lines of magnetically active massive stars, the wind material appears in absorption when its projected velocity falls within ±V sin i and in emission at larger velocities. This is not the case in the spectrum of HDE 326823 where the N II absorption features are Doppler shifted far beyond their characteristic line width.
Summary
Our spectroscopic results demonstrate that HDE 326823 is a close, interacting binary with a 6.123 d orbital period that was originally found in ASAS light curve. We propose that the visible star (which has a spectrum similar to that of a Bsupergiant) is the mass donor, and it is transferring mass to a more massive gainer star that is enshrouded in a thick accretion torus. In addition, mass loss is occurring through both the L2 and L3 Lagrangian points into a large, circumbinary disk that is the source of the stationary emission lines. The complex light curve probably results from a combination of the tidal distortion of the mass donor and variations in the size of the accretion torus related to the elliptical orbit.
HDE 326823 bears many similarities to other W Serpentis interacting binaries that are experiencing a phase of dramatic mass transfer. However, its orbital period is shorter than that of most W Serpentis binaries (with the possible exception of BD+36
• 4063 with P = 4.8 d; Williams et al. 2009 ), and because mass transfer leads to an increasing period after mass ratio reversal, HDE 326823 may have emerged from its closest, most intense interaction. Further analysis of a long term light curve could yield a value for a changing period and yield an estimate of the mass transfer rate. The spectral properties of HDE 326823 are perhaps most closely matched in the massive LBV MWC 314 that is also a binary with a 60.85 d period (Muratorio et al. 2008; Lobel et al. 2012) . Lobel et al. (2012) find radial velocity variations in one set of absorption lines, while the double-peaked emission lines are constant in velocity, again suggesting a RLOF binary surrounded by a circumbinary disk.
There are other known examples of luminous stars that are LBV candidates and that display prominent Fe II emission lines in their spectra (Walborn & Fitzpatrick 2000; Massey et al. 2007) , and some of these may in fact be binaries with circumbinary disks like HDE 326823. However, we caution that the appearance of Fe II emission only signifies the presence of relatively cool, dense, circumstellar gas, and such an environment might be attained in a dense stellar wind rather than in a circumbinary disk. Verification of the similar binary nature of such targets will require high resolution, multiple-epoch spectroscopy to search for evidence of orbital Doppler shifts and to check for the presence of double-peaked and stationary emission lines.
These new spectroscopic observations of HDE 326823 support the idea that some WR stars can be formed in a binary system through envelope loss by mass transfer. In this picture, the initially more massive star will expand to fill its Roche Lobe and begin mass transfer onto the smaller star. The mass donor will lose its hydrogen envelope and develop a WR spectrum. The mass gainer will emerge as an O-type star, with a large mass and high effective temperature. HDE 326823 may evolve into a system like γ 2 Vel (North et al. 2008) , where the mass donor is now observed as a hydrogen stripped WR star, that is orbiting a more massive O star. Assuming that this binary history is correct, it is unlikely that the donor star in HDE 326823 experienced a RSG or LBV episode in the past since both kinds of objects have radii much larger than the current binary separation. HDE 326823 is likely experiencing a short, late stage of binary evolution, and it represents an important opportunity to explore the mass loss processes that occur at this juncture.
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